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ABSTRACT 
The focus of the design and construction is the 
dual band antenna that can cover both 15-
meters and 10-meters bands. The design also 
considers the major purpose of the antenna for 
DXing and Dxpediton. The requirements for the 
antenna are; portability, easy to handle and to 
assemble, higher dB Gain, dual-bander design 
that can cover 15-meters and 10-meters band 
and can be attached to a rotator for signal 
directivity. The design and construction is based 
on all available low cost materials. This design 
can perform in the desired frequency with 
optimum performance. The testing will be 
through electronic devices such as Standing 
Wave Ratio Meter and Radio Frequency 
Analyzer and instrumentation. The construction 
also uses value engineering and cost effective. 
The antenna works to the desired two 
frequencies, the 21 MHz and 28/29 MHz. It can 
be operated for both field station and fixed 
station. The portability of this design can be 
easily deployed on an emergency situation 
especially during disaster where the normal 
transmission of communications fails. It can 
handle a loading of 1000watts of power. It is 
highly recommended that radio amateur 
enthusiast developed or build similar low cost 
antenna for DXing and Contest. 
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INTRODUCTION 
 
Distant Communication or DXing is a 
hobby of receiving and identifying long 
distance radio signals or making two way radio 
communications with far away or distant stations 
in amateur radio [8]. DXing started during the early 
days of radio broadcasting and listeners would mail 
reception reports to radio broadcasting stations 
with expectation of getting a written 
acknowledgement or a QSL card that served to 
officially verify they had heard a distant station. In 
one instance in 1997, the station DZGB in Legaspi 
City transmits broadcast to neighboring Asian 
countries and SWL or QSL were being sent back to 
the Radio station with a letter and sometimes with a 
currency of small domination just to confirm the 
signal reception of the broadcast.  
In radio and telecommunications, 
especially in DXing and DXpeditions or long 
contact, a dipole antenna is the simplest, easy to 
construct, small package and most widely use 
of antenna. The dipole antenna consists of two 
symmetrical conductive elements and connected 
each to the feed line, one is the positive and the 
other the negative voltage from the driving current 
of the transmitter [1]. The radiation pattern of a 
vertical dipole is omni directional and it radiates 
equal power in directions perpendicular to the axis 
of the antenna. In this research, design and 
construction focuses on a dual band that covers the 
2 major bands on the lower band of the 4 major 
bands, the 15-meters and the 10meters bands. The 
design also considers that the major purpose of the 
antenna is for DXing and Dxpediton. The 
requirements for the antenna are; portability, easy 
to handle and to assemble higher dB Gain, dual-
bander design to cover 15-meters and 10-meters 
band and can be attached to a rotator for directivity 
of the signal. 
The significance of the study, design and 
construction is to address the needs of radio 
hobbyist for a dual-bander antenna that can operate 
on 15-meters and 10-meters band. Most of the 
antenna produce on the market are Yagi dipole 
antenna and cover the upper frequency of the HF 
bands. There are a few commercial antenna 
designed for the 10m antenna [4]. This antenna will 
help cover the lower 10m band and 15m for a 
lesser cost and lesser weight. The antenna can also 
be used by local radio amateur hobbyist to operate 
for 15m and 10 contest band. DX contest 
participated in the Philippines station is on the rise 
today. It is due time to provide them with cost 
effective dual-bander HF antenna to cover the 
lower wavelength of the HF band spectrum. The 
antenna can also be utilized as an emergency 
antenna for an emergency communication system 
to rapidly deploy emergency radio services. This 
will help the rescue/first responder and the 
government agency to setup the system in a short 
period noticed and can be operated while in transit 
or in mobile [2].  Another importance of this study 
is that it will also help students and professionals in 
the area of communications and communications 
engineering to assess the needs to build antenna 
devices for distant communications and for 
emergency needs. 
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CONCEPTUAL FRAME WORK 
 
The Principles and Practices of engineered 
projects play a factor in the design and 
implementation of the project. Plans, Specifications  
 
 
and Estimate of the structures are derive from good 
engineering practices that give us a good and 
reliable device as shown in Fig. 1.   
 
 
Figure 1: Conceptual Framework. 
 
METHODOLOGY 
 
This design and construction will be 
based on all available low cost materials for the 
project. The parts will be sourced out from 
local dealers and from scrap materials. The 
antenna will be designed to perform the desired 
performance on the desired frequency with 
optimum performance. Testing will be made by 
Electronic devices such as Standing Wave Ratio 
Meter and Radio Frequency Analyzer and 
instrumentation. The design will focused on the 
easy assembly and portability of the antenna 
system. The construction will also use value 
engineering to obtain lowest cost versus 
performance as shown in Fig. 2. 
 
DESIGN OF DUAL-BAND DOUBLE DIPOLE 
ANTENNA 
 
The design of dual-band, double dipole 
follows the design principle of building a device 
that is portable and operational in any condition 
and situation. This design and construction will be 
based on all available low cost materials for the 
project. The integral parts will be sourced out from 
local dealers. The antenna will be designed to 
perform the desired performance [7]. Testing will 
be made for the machine by independent users as 
well as performing test using electronic measuring 
instrumentations. The design will focus on the 
lowest standing wave ratio for the specified two 
frequencies and will use value engineering to 
obtain lowest cost versus performance. 
 
ELEMENTS AND PARTS OF THE ANTENNA DIAGRAM 
 
Figure 2: Antenna Layout.
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MODELING OF ANTENNA 
 
The dimension of the antenna are as 
follows; the dipole for 21 mhz, using center 
frequency of 21.200mhz and using the formula 
468 / freq in Mhz, 468/21.200 = 22.075 feet. 
Converting the value to meters, 22.075 meters 
is equal to 6.73m for the whole length of the 
dipole. Using the half width the 1 side of the 
dipole is 3.365m. Since the project is to use an 
aluminum tubing, the length were varied to 
make the antenna works fine. For the 28/29 
Mhz bandwidth, using center frequency of 
28.7mhz, the dimension should be 468/28.7 = 
16.30’ or 4.97 meters the entire length and 
2.4857 meters for half width [10]. The spacing 
of the element should be a minimum of 20cm for 
the antenna to radiate effectively as shown below 
in Fig. 3 and Fig. 4. 
 
OPTIMIZED ANTENNA USING 
NUMERICAL ANALYSIS SOFTWARE 
 
To get the correct and nearest values for 
the behaviour of the antenna, the author uses the 
4NEC2 software develop by Arie Voors. It is a tool 
for creating, viewing, optimizing and checking 2D 
and 3D style antenna geometry structures and 
generates, display and/or compare near/far-field 
radiation patterns.The model in three dimension on 
the 3D space and performing the numerical 
Analysis using the computed dimension based on 
the formula and the resulted pattern as shown 
below in Fig. 5 and Fig. 6. 
 
       
Figure 3: Optimizing the results to perform on both designed frequency of operations. 
 
      
Figure 4: For 21.2mhz Dipole. 
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Figure 5: For 28.7 mhz dipole. 
 
 
Figure 6: The Smith charts that show the SWR of the Antenna. 
 
ANTENNA MATERIALS 
 
The materials are source from local 
suppliers of aluminum and glass and also from 
local hardware for connectors and other materials. 
Aluminum was a choice of material as the element 
for it is the material that can give a high velocity 
factor with respect to low weight ratio.  
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The elements are made up of aluminium tubing ½” and 3/8” 
diameter. Cut into length for the dipole. 
 
 
The holder is made up of a chopping board ½” thick and can 
hold the elements sturdy even in high winds. Chopping board 
is cheap compared to ¼” thick PVC materials. 
 
Connectors are made by steel hose clamp 1” in diameter to 
hold the elements from the holder and also used for 
connection of the element to element connection at tapered 
locations. 
 
The boom is made up to ¾ PVC pipe reinforced with round 
wood inserted into the PVC tube. 
 
 
Plastic ties of assorted sizes were used to fasten the elements 
into the holder and fishing nylon string are used to support the 
element to the center wooden post attached to the PVC 
tubing. 
 
 
ASSEMBLY 
Cut the elements 
 
a. Cut aluminum tubing ½” diameter to 2.5 
meters, 2 pcs. 
b. Cut aluminum tubing to ½” diameter 2 meters, 
2 pcs. 
c. Cut aluminum tubing 3/8” diameter to 1.6 
meters, 2 pcs. 
d. Cut aluminum tubing to 3/8” diameter 0.75 
meters, 2 pcs. 
 
Prepare the holder by cutting a chopping board 
Assembly of the Elements 
 
a. Mount the elements to the holder. The 2 pcs 
2.5m elements must be placed on the upper 
part of the holder. 
b. Fasten it with plastic ties or U-clamp if 
available. 
c. Mount the remaining 2pcs 2m elements on the 
lower part of the holder 20cm apart from the 
upper element. 
d. Insert the 3/8” diameter tubing with a length of 
1.5m into the upper element and fasten it with 
a ½” hose clamp. The total element length of 
one side should be 3.452m. 
e. Insert the 3/8” diameter tubing with a length of 
0.75m into the lower element and fasten it with 
a ½” hose clamp. The total element length of 
one side should be 2.55m for the lower 
element. 
 
Assembly of the Antenna 
 
a. Connect the holder with the element on the 
PVC plastic boom. Use plastic ties or U-clamp 
to fasten the two systems. 
b. Connect the feed line to the upper dipole and 
lower dipole. 
c. Make a 5-turn of the RG58 to the PVC boom 
for the choke balun. 
d. Attach nylon or fishing rope to midpoint of the 
element to restrain from sagging. 
 Connect the Antenna Assembly to a rotator 
and to the tower. 
 Connect the RG58 cable to radio and test on 
the desired frequency. 
 Test the system using Trans receiver for 
transmit and receiving capability. 
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Figure 7: The completed antenna installed on a tower mast. 
 
ANALYSIS 
 
The design and construction of a Dual 
Bander–double di-pole Antenna for DXpeditions 
and emergency communication antenna follows the 
design principle of building an antenna that is 
portable and can be operated in any condition and 
situation [9]. The construction is made up of 
aluminum material for lightweight and portability. 
The actual size of the device is 700cm width, 7.5 
cm width and 40 cm height. The antenna can be 
disassembled and reduced the length to ½ of the 
original size or 350cm and can be easily 
transported for DX operations. The antenna device 
therefore is a compact and can be operated for field 
and base station mode as shown in Fig.7. 
The antenna is designed to operate on the 
2 major HF on higher frequency of the amateur 
bands. The antenna operates on 15meters centered 
on 21 mhz amateur band and also on 10meters on 
28/29mhz. 
The materials are source from local 
suppliers of aluminum and glass and also from 
local hardware for connectors and other materials. 
Aluminum was a choice of material as the element 
for it is the material that can give a high velocity 
factor with respect to low weight ratio [3]. But the 
most significant parameter for selection of antenna 
conductor is resistance. 
The antenna can be used for field 
operation for its easy to assemble and easy to 
transport for its lightweight characteristic. The 
antenna can be packed into a 4”x 12”x 12’ 
dimension. The antenna performance can match to 
the antenna used by radio operator in DXpeditions 
and other field operation [12]. The antenna can 
handle 1000 watts of power and can extend the 
reach of the signal to other far and distant station 
around the globe. 
The antenna can be mounted on a rotator 
for direction finding. Due to each minimal weight 
the antenna can be mounted on a small rotator 
available in the market. Using a Skyking 50kg 
capacity rotator available in Sta. Cruz, Manila and 
the Antenna performs well [11]. It can be rotated 
360 degrees to find the strongest signal on the 
airwaves. The size of the antenna gives us a 3.5m 
rotating radius, which is very minimal, compared if 
you have a Yagi antenna. The Antenna can also be 
used for fixed on the tower or mast. The holder 
with its “U” clamp can be connected directly on the 
mast or tower with a 1 ½” diameter pipe. 
 
TESTING FOR STANDING WAVE RATIO 
(SWR) 
 
Since the antenna selected is both 21 mhz 
and 28 mhz, the instrument was tested in both 
frequency bands. The use of Diamond SWR meter 
SX200 was to test for the actual SWR readout of 
the antenna performing on desire frequency [5]. 
The Antenna performs well on 21.260 Mhz for 
15m band spectrum with a 1:3 readout and an 
outstanding 1:1.3 on 28.600Mhz. 
For power output that the antenna 
generates for the given frequency is 100 watts for 
28.70 mhz. The full 100 watts were obtained since 
the SWR is low at this band. While on the 21.260 
mhz is on 60 watts, this attributed to the 3 SWR 
readout. 
To optimized the performances of the  
antenna, an antenna tuner was connected to the 
system and further reduce the SWR readout to 1:1 
with now having a 100 watts output on both 
frequency. 
 
TESTING BY RECEIVING SIGNAL OR SWL 
METHOD 
 
The antenna was connected to a trans-
receiver TS850s and tuned for 15 meter band. 
Below are stations that have been heard using the 
antenna system. 
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Table 1: Test QSO Station using the Antenna. 
Station Time & Date Frequency RST Location 
DU1/JA3FJE 00:24 08 Dec 21.600 599 Philippines 
JE1RXJ 00:03 08 Dec 21.600 37 Japan 
CX8TC 12:19 09 Dec 21.270 37 Uraguay 
LU1FAM 12:57 09 Dec 21.260 55 Argentina 
 
TWO WAY COMMUNICATIONS 
 
The antenna was tested for transmit and 
the corresponding log and confirmation are 
recorded in computer logger software LM and also 
on online log. Using LM logger – below is the 
screen capture of the LM logger captured 
December 10, 2016 during the ARRL 10m Contest. 
Using eQSL.cc – eQSL is the first and only 
global electronic QSL card exchange for amateur radio 
operators and SWLs. It is designed to be the fastest, 
easiest and cheapest way to exchange QSO 
confirmations, eliminating the cost and time that 
regular QSL cards have required for the past half 
century. Below is the website confirming the contact 
between the two stations [6]. The link 
http://eqsl.cc/qslcard/Inbox.cfm? Archive=1 
&Reject=0&Limit DateMonth=2016%2010 shows the 
2 way communication confirmation between the 
operator using the antenna. 
 
ARRL 10 M Contest 2016 
 
               American Radio Relay League conducts a 
10 m contest. The objective is for Amateurs 
worldwide to exchange QSO information with as 
many stations as possible on the 10 meter band. 
Scheduled on second full weekend of December. 
Starts 0000 UTC Saturday; runs through 2359 UTC 
Sunday (December 10-11, 2016) as in Table 1. The 
antenna was tested on the contest as the main basis 
for the antenna performance as shown in Fig. 8. 
 
QRZ.COM 
 
                QRZ.com, https://www.qrz.com/ is the 
world’ leading amateur radio call sign database 
news, technical articles, QSL routes, online 
Logbook, discussion forums, practice license exam 
tests. Operator credential can be verified by the link 
http://www.qrz.com/db/DU4DXT. Video recording 
on the actual two way communication for the 
antenna test during the American Radio Relay 
league 10m Contest on December 10-11, 2016 can 
be found at https://www.facebook.com/ 
dxt.tyd/posts/1302396563166861? 
notif_t=feedback_reaction_generic&notif_id=1481
418074063144. 
 
 
Figure 8: Recording of actual QSO. 
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               Despite the poor propagation on 10m 
during the  ARRL 10m Contest, but manage to 
have some few contacts within Oceania continents.  
Shown below is the propagation condition during 
the contest. 
FINDINGS 
 
1. The construction of dual-band-dual dipole 
antenna as one package can be achieved if the 
material and equipment are available in the 
local market. The material should be 
lightweight but durable and strong to handle 
the wind loads induced by the weather. 
2. The antenna operates on amateur bands 
covering 15 meters with a frequency 21.200 
mhz as center frequency and 10 meter band 
with center frequency of 28.700mhz. 
3.  Aluminum material which is available in local 
market for the elements was used to create a 
rigid and durable antenna. Aluminum is good 
with a velocity factor within range required for 
a good antenna. 
4. The antenna designed for DXpeditions and 
portable operation but can be used in base 
operation.  
5. The antenna can be unpack and assemble on 
site for DXpeditions and packed again in a 
small package. 
6. The antenna modeled from numerical analysis 
software and the actual testing of result nearly 
match all the computation. The SWR readout 
during the modelling and the SWR results 
during testing are comparable. 
7. Using an Antenna tuner to supplement the 
optimization of the antenna further gives the 
improve SWR to 1:1.0 readout, thus giving the 
antenna the additional power to transmit. 
8. Only the chosen size of the element and holder 
are the only setback for the antenna. The 
antenna uses a small diameter elements and a 
small holder (chopping board). 
9. The cost of the Antenna is very low compared 
to other commercially available antenna in the 
market. The antenna can also be homebrew by 
individual who have knowledge in radio 
telegraphy. 
 
CONCLUSIONS 
 
1. Based on the findings it was noted that the 
construction of the antenna is easy but needs a 
bigger element for handling higher wind 
loading on the system. 
2. The device will work to the desired two 
frequencies, the 21 MHz and 28/29 MHz on 
the upper band of the amateur frequency. 
3. The antenna can be operated as both field 
station or fixed station. It can handle a loading 
of 1000 watts of power. 
4. The antenna can also be easily deployed on an 
emergency situation especially when disaster 
strikes where normal communication 
infrastructure is failed. 
5. With the low cost construction of the device, it 
is highly recommended that radio amateur 
enthusiast developed or build similar low cost 
antenna for DXing and Contest. 
 
RECOMMENDATIONS 
 
1. The device must be further enhanced to 
increase its capability to withstand high winds 
but also maintain its weight factor for easy 
transport and carrying on DXpeditions and 
contest mode. 
2. The device can be used as a model for other 
builders of a similar device for Dxpediton and 
other field operation. 
3. The antenna can be further improved to 
provide reflector for its directivity for longer 
reach of signal. 
4. Additional research and study must be made to 
include other use of the device and its 
function. 
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